In nanophotonic waveguides, the longitudinal electric field component (Ez) cannot be ignored, since it accounts for around 34% of total energy. Figure S1a provides the intensity (I ~ |E| 2 ) and phase (Φ) distributions of different polarization components of a quasi-TM mode in the nanophotonic silicon waveguides. Provided the ratio Ix : Iy : Iz ≈ 64% : 2% : 34%, it is clear the y-polarized component (Iy), which results from the finite size of the Si waveguide in the y-direction, is negigible since it contributes to only about 2% of overall energy.
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interest for the spin of light. Interestingly, the spin AM related to the circularly polarized component is purely transverse, being perpendicular to the propagation direction (positive z-axis). To illustrate this point, we plot the electric field of light at an arbitrary point (x, y) = (0.1 μm, 0.1 μm) in Fig. S1f. It is notable that the electric field projection in the xy-plane is a line while its projections in other planes, such as the xz-and yz-planes, are ellipses, which can be interpreted as a manifestation of the transverse spin. During the preparation of this manuscript, we became aware of a recent work that discussed a new concept named the quantum spin Hall effect (QSHE) of light 1 . In particular, the transverse spin in evanescent waves was demostrated to be the manifestation of the QSHE of light 1 .
Similar situations can be found when it comes to the quasi-TE mode, the intensities of which are shown in Fig. S1b . In this case, the light fields are linearly polarized along the x-axis while they are elliptically polarized in other positions. Therefore, the polarization state of photons depends on the position in the transverse plane (xy-plane) in the Si square waveguide. In particular, the light field at the central point ((x, y) = (0, 0)) of the Si square waveguide is purely transversal, regarding to the fundamental 0 th order modes (quasi-TE and -TM modes). In the following section, we will further demonstrate that the transverse light field at the central point still holds even in the case of a quasi-circularly polarized mode. Thereby it is reasonable to use the polarization state at the central 
Modes coupling between different nanophotonic waveguides.
When light travels from one kind of waveguide to another, modes coupling occurs. We find that the predominant polarization of a certain mode remains unchanged throughout the coupling process as long as such polarization state is supported in both kinds of waveguides.
To aid interpretation of this finding, we plot the coupling process between the hybrid waveguide and the Si waveguide in 
